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(57) [£#>] 

[HUB] Mt^TeOnmi^KSOOnm 

ES 3 AJKtt©^ h 5 p-AlGaAs SB ~ ± 

i>7yfI109, n-A 1 GaAsS- f!iSt:7"u «s»4» 
1112, n-GaAsi-1^7D>^I 1 1 3 j3«t 
tfp-GaAs¥S"fbJl 1 1 4*5«tt) ? p-GaAs^i' 
vTTil 1 6-t-pnpgh§r£Jfcfi£LT^So ft®i§i!u4iS 
1t7 h 7 7Mffli-±^ 7 y KJ11 0 9 

?#pSttJB 1 0 5^©SA«8HftKJ: ») fc{£M£ft 
3. 




1 

[If^ill] GaAsiilC T*^ 
vVM* I nGaA sP^tftS^pWiVBI 

xh7-f 7ttmffi&.xmmz% u ass&jifr 7 6 0 n 

mit)*l< 80 0 nmJ:e»/h*V^«ffb— tfSiBt 
:fcV>-C, 

ia*m 2 ] 1 cb»©**«:i/— *f»Bc*s 

v^T, ±fB#fiS««liiii£«t««^aA«**ia;WT 
v> S ^ i: tWtt 1 5*»»l/-«t. 
[W«Si3] W*Bl*fctt2CIB«©*aW*;W'— !f 

tf£B. 

[11*914] i»««3fcia«<D*»»l^— IfMC* 

Sfc h 1" £ U -If SE. 
[BSSM6] »*«5fcf3«O^^L/— if BBC* 

&e>K.z>z£.&!tmt.?z*mfti'— vmso 

I^Al 2 0 afrS.'S: !), ±K*£S**:J-?M>^jBt 
A 5 A 1 2 0 3 /T i 0 2 ©^JfMfr£&S;ii:£<l$Bfc 
•rS^aS^U-lf^Bo 

[»««8] B#«i752 7©^rftfr--ofcBB«© 

T V ^ £ d k * ft* h -T £ b -If St. 
[If #m 9 ] t»*JB 8 fcE*©*«WV--»f 3B«t*S 

■J-*amKtl/— !f^B. 

W*B10] »#«175M9©lrvfftfr— 3lc|3« 
©*»»U'— tf»BK*V^Tx ±B3»B«**§l5BI6S*r 

ut v * s c t t -r s w -if sb. 

[if #rB 1 1 ] if $3 1 0 CB««D*#(*U— tf^B 



(2) #g§2 003-218452 

2 

« i:* 3 *SM*U -if Bfi. 

[if 1 2 ] n&n imii ©^rn*-oti3 

{is ±IBT*5* H«fc±ffiB*#FiSl£Jli:©IHICT 
#-f KJB*W*-**\ &L<(±, ±§2±#'f K»:J3J:U 
TjtH" F*©B2fS#l/r#»>. ±«3«-#-r KittAl 
GaAs*^!), fro, ±f3ft^#Pr5ttJl<£,'±f3 

10 SiNVfCi/— if^Bo 

1 3 ] af i 2 c §s«©*agf* w -if mm 

C^T, ±!3#^-r KBfcflWtt-5Al GaAsOA 
ligtlifcfr, 0. 2 J: t>*g^ci:SiRr«i: 
U— if^B. 

[»#3i 1 4 ] **fMS*Ltfcil>fc < t *_1W±© 

20 ^fr6av^©*aH*Bfr±l3if ?->yv^^{ciEV^ 
#©±IB*^Bfca^Wfc*IBir5£5fc^*7->^ 

C, ±IB^5 L >yv*^££v^©±i3^gf«i©- 
gPT- & o T±§3^ 5=- > <7 fr 6«V^©±ia*l» 

OS* £ c t &4«B 1 1" £ *8tt£B©8£#i&. 

[»«« 1 5 ] if 1 4 £fBtt©^N*tt£B©«£ 
#»fc#^T, ±f3*aS#$SEBfr, ^h5>f7-tt«Ma 
30 A«BS*U fro, ftfiS©SBH5E»©fa«lc*B-4 
aA«B*«£till©*ttfc#tt*ttA«B«B«fc 5 
«"T-*«IB*#-*-**WH/-1fBB-C** £ k 
tt5 iMW*BB©«B;6f a. 

[if *ia i 6 ] at&g i 4 cs3«©*««^B©Sjt 
±m^m»mmG a a s »^t-^> d » 

±B4l>* < k.t»=JiW±©J|stM«Itt» ^S&«fr7 6 
0 nmit)^ < 8 0 0 nm «t "5 'J^$V^^^ InGaA 

40 Jit, Kit, •fOi'7f Ki©i±0*+y^ 

±13^ y =f-W-V7, V tt♦s©l£^ ^ ^gB^•i:tS©^V^$IJ^■<£ 

*U fro, ±f3^^7^>^v^^tt±I3*^^7 , S± 

±13^^ ynJSiVlEi'? KSfr±l3^>>?-><7* 
igtiot, ±i3^^<y7'B{Cl!i©i£v^gB 7 ^•i:^©^ 

v^7>fr^^n£J:dC, fro, ±IBl7-7 5» FB©ti 
fr±H3^r^^7 , JI©la e t»3fe$l,<'&£i5{C, ±13=^^ 

so c, ±i3^<y7 i >^v^^©±f3lli©»v^^57^•©^t^&■r 



(3) 

3 

±f3iS^i£&#£T±13** s> re ©«i©3fct,%Sl5##|S& 
±EHt*S*lfeli©*^* + * XJf ©SP#©T©±f3^ 

1 7 ] ffi&m 17bM. 1 3 ©^m*-otc|B 
**W£IB«BE«. 10 
[0 0 0 1] 

B, »C, Xttft • ftflMItt •«Mr**8l'C***» 

•SBCN-rs. 

[0 0 0 2] 

[t£*©t£$fi] i£3^ ft»ffi«B*#8Bt*««!B:4:fc« 

[Sl±^#5 fc«)©5Jf3!SI8#8* s jIA/-ev> s„ 
[0 0 03]ffi*, CD^»CD-R/RWt^ofeAf 
(IBS) *BCfli^&ftS7 8 OnmflJ©* 
tf«E«tt % AlGaAsJR©»JBfc.ki>f£»;S 

[0 0 0 4] ±!3«^OA 1 G a A s ^CD*#ftl/-1f 

«E«©*i&iaftiai 5icjjvr. coawwn/— tr&B 

n-GaAsS*S5 0 l±fc, n-GaAs^97 
7J15 0 2, n — A 1 o . ^eeGao. sisAs^ 
— 7 y KJf 5 0 3 , n-Alo. s e G a o . '* s 
A s 5 v KiB 5 04, Al'o..»$Oao. v 

2 AsT#-f 0 0^b&V>A 1 o. i 2 Ga 

o. 88 As#p| (JIJP8 0A. 3Ji).i:Al 
o. 33 Gao. aTAspjlil (1S5 0A, 2Jf) 
4'SSCEl l/T&4#Mf #Pffitti 5 0 6 « A 1 40 
o. asGao. 7 2As±jif>f Kg 5 0 7, p-Al 
o. 5 & G a o . * s A s ^— ±^ 7 s» KJS 5 0 8, p 

So ±13^*5^ h ^715 0 9±fc, ^-y-X 

h7-f 7"tt© p-Alo. esGao. 4 S AS ^ ~± 

^79KI5 10 ^©!&-±* 7»fi510 

OllcEtt©p-GaAsJft>y7'i5 1 UMlt 
<^S„ ±mm-±?^y KJ15 1 0©lB8«©a.v 
?Xhy7I5 0 9±(:l±, n-Al Q . e86 Ga 
o. 3i B As^-ii!t7o.^l5 12^ < );i;n-G 50 
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7eWM0**ftl««Wt l/T^S. ±13 

m—mmyaytms 1 3±^ttp-GaAs¥S^bs 

5 1 4&§g»7\ i:®iCp-GaAs3>^^ h 

15 1 5ft*f»UT^S. fit, ±m?>*? hJI5 

1 5±**«tW±i3»R5 0 1T«C, E^bfc^#, ^ft 
■*ft«ffiSEU ;t-©tt«fc^SlH*l^ MJWDCffi 
Si*3-f ^ >M5 4 1 (gB*13XvAl»0 
• ¥«) 4, ^igffl{c^Sftf*rj-^^>^M5 4 2 

(£»f8 5% A1 2 0 3 * S 4S, Si#3B££S 

fcw-7») &igit, ai stz7n*mm<D*m<*-is- 

v «B*f^«-r 4 3 £; #T § s . 

[0 0 0 5] £©*3¥#U— tf^e©#tB2J-S«E*HS 
$01 Otc^-T. ■cOiMWfcl'— tf^Bf± v El o*>e> 
^5J:olc, Ugv%tt«8Stt*j«t-e3 5mAT?»D» C 
OD (3fc*a«-i->&:to%i«B«WI*) l/^;i/*s*3«t-e 1 6 
OmWT-^5. 

[0 0 0 6] 

*© A 1 G a A s »©»»*fflV^fc*aW*:w— tf«BT- 
B\ «tt&Al©fl$«'fc«k»>s ^m*lg»B$fCmi«®K: 
i^TCOD (iffiB5S«) WSftttiTJ 
t> 1 6 OmWggfLM^ofe. u(DC0Dlt fci.T 
© «fc •? *-XA C i-3 T£ bT V> S h^*. e>nTV% 

So -r&fr*., ftssiiraic^T, Aiogf^jct 

#-rso ^©ffia±»tcj:oTJii!iijses©^>F^-w 
#±»t5. ci©j:5*iE!isji*is»)5g-rc:i:{c:j:f)Sg 

[00 0 7] -ect, ##iB#£>B:AlS£r£*K^ (A 
1f£SB©Sf3E&it«>fcfcC3* 2 5 0mWj£< £T-©« 

jnnstfjajssefb is-ctm&&±ir s ^ v^ a a«&ne b 

fco 

[0 0 0 8] -eCT*. *^H^©l*Mtt, GaAslfl 
tc A 1 7 'J J;SrSffiJl$*-rs^m^*«tt:u 
— VmW. iRfCCD-R/RWffl7 8 0nm^H5i±l*^. 
tf^g{c*5VAT> »JHiii©)aaK&fl3SI»±bT- 

^b— tf^B^otU t ^©^ji^^U ? t^7 ; 'f ^ 
I38^B S S Z t (c S . 
[0 0 0 9] 

[fflWS»»1-*fc«>©#«] ±I3.8SS*fi?*-rsfc 
».'*^#e.4S«5i3t^|*bfcfcC:^, A17'J-»S 
S:fflv^sc:^:•t% v^t.^9)SJS@©C 0D5S«{±«]©J$tL 
T^S*)©©, »J©BHfcJ:{>«SHEffl#3efti-*-S£ 



5 

[0 0 10] #SBW©^SW*l'— IfSBtiU GaAsl 
«±tc^ 'J>ft<i:*K Tf7»Kl, ^InGaAs 

p *> e. ft s #p ji *>* <t ^»sn £ w t- s x-prnva 

tfftgf§^ffiB£Sittft;£|n]©* h7^7tttSSAI 
ii£*U »fiii ! 7 6 0nmj;!)^< 8 0 0nm 
j; $ /hSvviNlttU— if^at^V^T, ±!3#iSS§fiuS£ 

SIJ^o-tM >^jg|£a&W\ ±§3#Jgg§&SigKS<g© 
fiRiftC 43 1* 5 a ASifegS ^ffeOffi^t * It 5 a 

[001 1 ] ±fB*J*C **Ltfs IfffPfittl* 5 1 n . 

C<<TC0D (S$®5£«) #®££< vie hieing 

Sfiil&TJ- 3 fltilt <k T #ffig§©&JSi® ©itii&fb ft BEr 
Jtn-ttft-^S. Ufc#oT, «OAlGaAs 

[0 0 12] lSdfi©J&jB-ett, ±S3ftffi2§&aS}@3£& 

fc«*#aA««sas!W-T^s. 
[0013] ±ffimm<DBm-C'&. ±mmmmxmw. 

«a^i£«Ti.^i;A s T-?«)o Ufc#oT,'JtfiSO» 

sgffl©^jl#{bSB?±t- scttf-ets. 
[0014] ^fe, lmmoj&mtt* ±m^m.^mmm 

s. 

[0 0 15] ±«BSOS©^JB7fti. ±l3«SSi5^tSia 

ei©M^fc *s »t s a a«%&& *fi«-r s mm. c «t o 

T\ ttffiS©fitlJS®©^ji^bSIW±t-SCi:^T-& 

So 

[0 0 16] 1 £QE©J&S|-ett, ±m#m?%mi% 

[0 0 1 7] ±f3fUfS©ffi^T-fciU ±l3«»t#jtA«* 
K: <fc o T ±I3»SShu«S3£^©^C £tt 3 i£A«M 
«Kfcffi;»-rS£i: UfctfoT^ A£S©ffl 

[0018] ttz. mmmzmT-iz, ±f&%mmstw 

i!3E«©««©*, *b<8\ ±f3ftJ5SfuJSffli£eii: 
««S»«IHiE«©lB*©«*t:T, ±!B^h7-f7tt 

s^£A^3§#siS£iE±T5^wf c<t aafrftT 

[0 0 19] ±§3HSS©^{c:«fcn«> ±IBASS%4I 
®5£«©1H*©** *>U<Bu ±l3«ffi§§Suiffi®5£^i: 
««Sa«Hiii3E«©?S*©««CT, ±13* h^-f 
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IBftlSS«flBBiiEfil*J:VttS«affi«iSiEe©«*lc* 
tt®H©^iSH> fcSV>ti\ ^«8®J3«tU t BuSSB© 

[0020] tfc, lusso^jg-ett, ±§3S«c#!f§- 

»ttM*«<** 6 ft 0 s ±13* 7««8HS A#t3i 
tfSEB. 

[0 0 2 1] ±!BIIJE©B^K: inil pnpifclin 
P ngfr&fcj&j* UT> ±13* :7tt««ti£A*Jiyv 
©«iSt©i£A£B5±-f S £ £ #T- § 3 . 

[0 0 2 2] ft:fc\ *W«l«tftt, i-«iMi:linS 

[0 0 2 3] *fc, 1 S*flS©7&«STftt* ±f3tttS£§iitJiiS 
20 SOfiM^n-rr^^ItfAUOs*?,*^ ± 

ia*ss««iia©jiBsw*3-^-f >vmtfiA i 2 o 3 

/TiO 2 0^1I*e.«:5. 
[0 0 2 4] t^©*^l/-if£E«©*HIBC 
BU iSSIt^n-rrx^IfcbtAUOa/Siffl 
^JlBitfJB^&ilS.-— 3^ #20fi©j{5JIBTau ftSS 
«««iB©Kfil*4S3-y-f ^^fflttl/TAl 2 0 3 /T 

1 0 2 ©#JlJ8t£ffl^T^So *SUfi©JK»©Al a 0 
a/TiOaffl^SM^SSttST iO 2 tt % t*©Al 

2 0 a/.T i 0 a ©£■«£#»** S i J; t) t> U—ViH 
30 S*3fc©lRJR*«£l>fc < 3BVvfcr*4?fc3&«> % ftffigg^ 

SBBi©£fl3ft«fcDI»±'T?S3. 
[0 0 2 5] l*fflS©J&fflrtf^ ±I3#PJ1* S E 

[0 0 2 6] ±ESQIS©JBJBC intt, ±f3#PJlA s ffi 
iffifi$:#-r2.iP?>s ±13 G a A s S1S±© I n G a A s 

ftoT, «C 7 8 0 nm*??£:fcOTi^fl!iI't£ • • 

asm *i ft u — tf 5 ust- g s o 

[0 0 2 7] Sfe, 1 SHS£©B<i-C-«U ±H3BE*iMS* s 
40 3. 5%y.P*3T-fe5o 

[0 0 2 8] ±!3«ai5©JBa!K«tntix ±I3m^S* s 

3. 5%tirt7?*s©Tj, iOJfafcKewtt • 

• iStH±»ft*3l#;^-1f^eS*3l1-i.^i:* s T-§2.. 
[0 0 2 9] lHJBCjefflTftt, ±IB»a«4«5l 

[0 0 3 0] ±IBSQfi©^JBK«tixtt, ±I3^S* S §I 
38MBSJiT?*S©-e % ±l3mi®MS:*t-S#Pillc« 
l,r^©EeSSSIfi|Sii©§l!iST-|f(Sb-Cx «tt)S 
Jt U fciSSffi* t» oil? #PrStt® fcflsR-J" Z^h&X- 
50 §5, bfc^oT, fflMRtt©l9SV^*SW*:i/— !f«HSS[ 
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[0031] mm<DBMz-iz, ±?zmmm<Dm 

[0 0 3 2] ±f3f0lfflffJ<gfc«fc*x«, ±I3§I?ISS* S 
3. 5%Uf*)-C-fe?.©T\ «fc»)$?®£iS<!!|g'f4 • ft#ift 

• i^ai*^*2»<*U'— ifssBfcgEB-rscrfcjF-esi. 

[0 0 3 3] Jt> 1 *Jfi©^3IB-eH:, ±I3±^ 7 a» K 

©PltcT^F'f Kl^ftS^ &b<fci\ ±fB±#-f K 10 
^l«IttA10aAs4>645, fro, ±!BS?#PrS 

[0034] ±mnm<DBmt£tii£, ±e:*m kmb 

^CD43C5#jSJl{c:(±Al Ga A s*» S.fcSjEM KJf# 

©^•-;t-70-liA lGaAs*^5^ KJgon 
>^<^>3 WO KcDcc^.;|/^— (Ec), ^'U>*M 20 
>K©ji^;U^— (Ev) £«fc !3+#£«]f&jT-§-3o b 

[0 0 3 5] lHJ£©Jfc*§T-fi, ±I3*:*M KS 

£«/jK-f-SAlGaAs©Al?Millt#, 0. 

[0036] ±mnm(Dmmt±tn£, ±i3#-r vm* 

mi&lrZA 1 GaA s©A UgHlt#, 0. 2J;!)^§ 
[0 0 3 7] #»l«©iMW*«B©Mjt#aau 

t> «&±©±t3^#®±£^^>^V;**£ft=j5£ 

tSUi:, ±l3^v?->^;**&*JfflbT, ^©^ 
u/f>^^^*>e,iSV^©^f*:JgAs±3B^^^>^' 
^^tiSV^*©±|B*?IW*W4:»^«Ifc«IH|-r*«t-5. 
lc^>;>^>^-£x;g^ ±f3^y^>£ r v;*^£jS ; i 1 

«ifci*fcTI»S-r*i:ftl^ ±13^9 3 1 >^**£i£ 
v^©±I3#«WI©-^T- & o T_tI33i y ^ > 

^A>6av^*©±aa*^!^»J■^:«li^lbTv^*a5^*je^F 40 

[0 0 3 8] ±BB«J«©*aW«KB©«iS*iStJ:ix 
C v ±!3^>y5 L >^x'X^tj£VN^©^{^Jl©^FS^ 
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[0 0 3 9] ±f3#»fl«fii:li. 01* tt, * 

86Il-7>^^, FET (t^III>7>^ 

[0040] i mm<DMB<D¥mfc&m<D$mjj&x- 

U fro, ttMg©^®j£fe©^t*S(t5aAS«StSB 

4 * 1" 5 1/ — tf itt- & 3 . 
[0 0 4 1] ±l3HJE©B^t ±§3* h7^f7 

ttii^a xmm h ±i3r± A«aE«pa zmm. & 

[0 0 4 2] 1 HJ6©B^©*^^S©Sijt^ 

SJ±^ ±f3##teS«fcfcGaAs»KT-fc!^ ±I34>& 
< tt>=JiW±<D*»fl5JItt, 7 6 0 nmi 

t)^t< 8 0 0 nmi!)^V^ InGaAsPfr£ 

±E:*y^>^**tt«©j£^»#fc«©»5^ffl 
««U fro, ±S3^y^>^?:**fcJ:±§3*i'97* 
*±fc»W-&*U ±13** y J: tf ±IB^ 5 v KJ1 
* s ±!3^^^>^x?it:<toT> lE^+friCB© 
jE^#fc^©&VNgp#fr^;?ftS,fc-5C, fro, ± 
§3* 79 KJl©tlA s ±t3= 3 F-V'9 7'jl©iH < fc!3 4)^<*:S 
i3t> ±13*+ y 7*®:}3«fctf±t3* 5 y Kftfx'^ 
>y£*tSi:ttfc:, ±i3^v5 L >^X^©±f3*I©$li 

^gp^©*fj^-r5±i3^7 9 i*®©SMs-*y:gB«©»^ 

T±f3*-v s> ^©aojfeV^SMJ-frlfticJSfft, ±S3Bfc* 
S*ifcH©$fcv>=*- + a» 7°®©3$:9-fflT© ±§3* =7 v YM 

So 

[0 0 4 3] ±§3fHS8i©JI5!Sfc.fc*i«, ±f3ti©Jk^SP 

yf>Ctot, ±f3*+v:7®CS©iE^g|5#£&V'> 
S5«-**UJ«*n5fc«t: x ±13^^^ \*m& 
■ZtiTs ±f3^\y5 L >yv^^©±l3*i©^VAa5^-©M 
Jfc-i-*±fB*-5 V ^*Ji©a5^'* s ±f3S©^V^^^•^ y 7*Ji 

6 «iffl$*&n*. fir, ±i3SWiS^© 

5o ^©^T^VT'JlCS^V^^^^nfc^^f 
KJi©g|5^©±{cig^e,nfc«gEP r nv^«3bs > ttftE^ 

[0 0 4 4] ^WO^-f ^^W^EflaSB^ ±13 

tf«B*MitS. 
[0 0 4 5] ±ia«B8©5fc5 s 'f ^ ^S^I3«KBTf tt. 
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§ a ^ B# £ Pt3 jH i: & o T V > % =f A X t ^ © 7 Z -tr 7, B# 

S3gfc£lg«fc'>&te&£$§<&oT, £S'l*3&£filfE-r-§ 
3« 

[0 0 4 6] 

[^©lUflSCJfcll] (^JffiCJf^D.EIltt*:^© 

mmoBm 1 ©*«#b-if^£&i$@<pii*>?>ji.£& 

[0 0 4 7] ^(D^mVf-l'— tfSE«HU n-GaAsl' 
t610 1±Cx n-GaAs;t>y77ll0 2, n-A 
lo. 44S Ga 0 . s 5 6 As|- T*9y HS 1 0 

3, D-Alo. eeiGao. 4 3eAs|rT^7 

yKI133, Alo. ssGao. esAsT^F 
ai04, HtfL&V* I n 0 . xaixGao. ei 

ssASo. esesPo. 333 2 E$iSMS'?#F , JB 

(2a) i;In 0 . osGa 0 . esAso. 64es 
Po. 3S3i3ISSf«l (3JB) *SESfcE«UT 
JfeS^HSa^FiStta 1 0 5, Alo.ssGa 20 
o. s sAsM-f YM 1 0 6, p-Alo. 48 ss 
Gao. 6 i 16 AsI-±^7^K110 7i)<);a«p 
-GaAs^ry^V^hvT'Jgl 0 8£ABifcSabT 

[0 0 4 8] ±!3p-GaAs3i'>'^->^ H v 7M 1 
0 8±i:ll JtfiS«rS«HfiDiEeo«*fc*V^Ts El 2 

o. 488 5 Gao. 6ii6As8rJ:^7-jH|l 
0 9.* iVKEMCO a A s * + y 7i 1 10£iStt3 
fcttt, ±fi3p - A 1 G a A s Sg—±^ 7^^1 1 0 9 30 
^iVGaAs+WT"!! 1 OOSffl^ n-Al 
o. vGao. 3 A s^— %M7v vVM 1 1 2, n — 
GaAsfziiro-^1 1 1 3 43<fctfp-GaAs 

mtm 1 1 4*>t>tt.z>ft - mffiSk&mi$T-misbjkft; 

^ICp-GaAs^yri 1 1 SStftttT 

[0049] -is \ iaitwt-j;5c, wfisasBia© 

iE«©««lc;feV^ ±H2p-GaAs^^^>^ h 
^7110 8 ±fcBU »r®8§ 3 £tffi>#©* h 5 -f T^tt 
©p— Alo. 48esGao. susAs^rl? 40 
5 s> Ha 10 9^ ^©^"±£-7 -y Ha 1 0 9 n 
-Alo. vGao. 3Asi-iI7oy^H 1 
2, n-GaAs^-SlStT'D >v^a 1 1 3joil>'p- 
Ga A s¥-mitm 1 1 4*3itFp-Ga As^ft v7M 

1 1 6sa«a8WT^i. ±KiB— ±*^f na 1 o 9 

©-£:ffcff£#(i, ^6©^lEKc^1-<tdfcfeoTV>§. 
[0 0 5 0] ±I3^r-V 7*a 1 16 ±*«tV±ES« 1 
0 lTfcH*b&^#5fc*«ffi*RW\ imWVL<g&M 
$3-TOyil4 1 (SI** 13%, A1 2 0 3 * 
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*N£8 5%, Al 2 0 3 * s 41, Ti0 2 tf3I^5 

ctt7a) saau-cv^. 

[0 0 5 1] £©*af*l/— !f«Bti\ 01.fcJ:tf2Jc 
7h7>f7 , 31 2 lat, Wh7>f7 
gp 1 2 1 a©®^©* H v -Y 7"SBfJl^g|5 12 1b, 1 
2 1 biifcWbTVNSo 

[0 0 5 2] El VLTjk? «fc 5 #tggg«i8iBififii©«t 
p-A lGaAsir±^7'J HB 109hp-GaA 

s^ffi^bBl MkOHts g*sa$yis&£aa-rss 

iW^ttA«W©-«*«lJ**- 3n-AlGaAs »-* 
JS^a^^ai 1 243<tl>*n-GaAs^-m^t^oy 
i'gl 1 3fe»H"T^Sfc«K ±I3Bt®BS3^ 
ff£t£©;* h 7 -f 7B#.<D p-AlGaAs fg— ±^ 5 <y 
KI1 0 9, n-AlGaAs$-t^D'^Hl 
2, n-GaAsJB— ««Ern v*a 1 1 3^3itJp- 
GaAs^pS'fbai 1 4*5«t^p-GaA S Jr-^-i'7"a 
1 1 6T-pnpgEi§r£ff2f&LT^5©TN &iIS§«S8® 

jEfiKonwfcisv^Ttt^fisa^^Jstta 105^ 
©^-±^7 >y na 1 0 9 ftigs-rsaiiSEtfaAsn 

Ts ±K#fi»«aaffi«©«ttfc*W-*£aiBa?# 

psmi 0 5 ^tn&xmm.m&t,*. fb©«*c*ws 
#aii?#p«tti 1 o-5^©aAtsiict t) *><£ 

*S*lT^i. bfc#ot, C V — if««fc* 

v>T(±, ^fiMfi^#prStta 10 5tfInGaAsP 
*e.%oTAl^^CttC=t!3C0D (i^®JK 

(D&i&izjsvzfrmmmttpm&m 1 0 5-n©?±a« 

[0 0 5 3] 01, 2*iW8C»«BK:SrJ:'5K:a«lil 
HS^^BTHa&SAff^T-BuffiBS^* 5 ^^^©^ H 
7Y7tt©p-AlGaAsir±^7yKIl 0 9, 
11-AlGaAsi — Sffi7n y^l 1 12, n-Ga 
As!(Srlit7D5/>I113, p-GaAsfiftl 
1 1 4 £<fcl>*p -GaAs^'>7@l 16^ ±§3tt 

mis®tmmi&m<Dm& t * «• * a a««h»« <feffe©«^ 

[0 0 5 4] glS-Hg^^BBb^* 5 ?., ±13* 

— If * U£B^-r S . 

[0 0 5 5] Jf> E3C*ti3ic, (100)1* 
fton-GaAslffilO 1±C, n-GaAsMy;? 
7ll 02 (aJfO. 5/zm) N n-Alo. * 4 b G 
a c . 6ssAs^-T^77K1103 (aiP3/z 
m) , n — Alo. seiGao. ■* s a A s 
7^KI13 3 (1H0. 2 Am) > Alo. 3e Ga 
o. e 6 AsW Ha 1 0 4 (aff2 4 nm) , 
I4^1n 0 . laiiGao. sisoAs 
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o. seaePo. 3 3 a Z BiffiM#-PM (SIO. 1 

2%, SJP160A, 2Jf) tine os Ga 

o. esASo. s^esPo. 3 6 3 i^lIlfKl 

(11-0. 9%, a&Kffilfr&JiJPl 0 OA • 5 OA • 
10 0A©3jf) ££5lCiEgL-Tfc3^SMS^#P 
jgtt*10 5, Alo. 3 S Ga 0 . esAsi^F 
110 6 (If 2 4nm) , p-Al Q . 48 ssGa 
o. 6 a. 6 Asi-±^yh-110 7 (If 0. 1 
9 16/im) , p-GaAsx^f>^h'>7il 0 
8 (SiP 3 OA), p-Alo. 4sasGa 
o. 6ii6Asir±^yF11 09 01JP1. 2 
8//m) j3<fcUfGaAs^r^^7*jll 1 0 (JgJPO. 7 

-f r#iqi*« co i i] ^iqiS:^o«tatc¥Xxat it) 

fEH-T*. d©l/S?*h^X* 1 1 ltt % fWtSfV 
— tf»«©«*Bifi»©«*Tf«l*tt(i2. 5,um 
T-ifctK ««BIB5E«W^Olia«-C« 5 . S^mttS. 

JESUIT- 

[0 0 5 6] S6{C^-r«tolC, ±131^ X h7 

^^1 1 l^©gB73-£x.y^>^bT, ^b^-rrgB 
1 2 1 aftj&fiR-T*. C©^y?->^t±ffl«i:ifl»fb* 

>^hs/7I10 8®GaAsii, 7 5»Kfc«tS^v 

=.y*>y<Z>&2tiLl. 9 5/zm, «Sg!Bi£GIW 

So !2l6fi#«3g£^®{l^mfc^l0T-&fK HI 
7 l£iiijSg®(fi!l*> £ B&IEB0-C-& 5 . 
[0 0 5 7] V ymiz£Z3Ly^i,?(Dffi, A^h7 
-f ^tt©m— v FJB 1 0 9#iM Fx->fS? 
±»0i7tl/^ h^** 1 1 l©<iCD$!jfflJ 

mo^-y-^ h7-f :7*Jf£R©S&-±*7* KJB-1 0 9©i 
#4<ftoTv * + y7"Jf 1 1 0 titlS. xyf>^ 
±131^* h^*^ 1 1 lfcRfc*-*-**** ^i&S@j£ 

«©«*ic**iai t^-rBfiS3^uKtt©*-f k 

A 1 0 9 tffitlT^Z>±iZ**v7'm 1 1 0f£, UA— 
/tCiSi/^ M«**J:rF*»»fe»*ie*«K:«t Off 
5 - £ X L * V\ H 6 ic^-f J: -? ftt^Mfc o 

t, wmftmx&<DW$fc&&<D**vy-®i i o*s 

[0 0 5 8] m^X, H18 t^1-«t-5JCx ±I3^^5 L > 

^b'?7iio 84o«tvdr-v^rjg i i o±*o^-y- 
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^ h -5 -f TTOfflSg-^ 7 v FJI 1 0 9 ©«££> n - 
Alo. vGao. 3 As^-ll7"D^^il 1 2 
(SiSl. Oum) , n-GaAsizii7D'^l 

1 1 3 (J1JP0. 3^m) „ p-GaAs^SfbBl 1 
4 (jgJPO. 6 5^m) &Mft«4t&«fgJb&K3-ti- 
Xs 3te-««BK*«**JgJ«-i-4. ^©«, ¥«XgSC 

08*J«tlF9{C^-r<t^{c, ±13^ h^W rgPM 
fJl^gB 12 1b, 121 b±43 iV±!3^ h 5^ 1 

2 1 a©«*iBiEfit©«tf±fcx U^f?7^115 
10 4Mt5. H8fi*«3iS^ig®fJ)^e>*fc^S-e 

l9 9ttffitffl5fi!l»e>AfcIEfilsr?&£. 
[0 0 5 9] ^©SL ±33U^^ bv^^ 1 1 5CSb 
tlX^tM^frtDW-iBltmi 14, ^-«at^D-v^ji 
1 1 3*J;VSB— ««E^o«y^JB 1 1 2^i>>^><y^ 

fb***<OS^*««* «fc h aRfb***©*!^ 

±§31^* h^*^ 1 1 5£Gfc£L.T, £®£p-Ga 
As^y^Jf 1 1 6 (J1JP2. 0,uni) 
20 C©tt, ««lia3E«&©.a h^rSBl 2 1 a©±^© 
±fBn-AlGaAsi-il7ny^Il 1 2, n- 
GaAsfriS7Dy^Il 1 3i'J;tFp-GaAs 
¥S{bHl 1 Y^X? 1 1 5T-afcftTV^ 

fe»s x^^>^£§lt&<T, ^iS®^©ffl^©X 
r»l 2 1 &lz#^Xs ±838r B 3 ^tfc© p - 
AlGaAsir±^7^h-I109, n — A 1 G a A 
s^— WM7v vZM 1 1 2, n-GaAs$-M7 
uvtmi 1 3 £<fctfp - G a A s ^ifllbJl 114*5, 

30 AlGaAsir±^7^b-110 9, n-AlGaA 
sf-M^n^^il 1 2, n-GaAsI-iS7 
D^y^Jll 1 3 43<ttJ t p-GaAs¥S'fbJil 1 4A>£> 

[0 0 6 0] ^b-C, iffi^+y^Il 1 6±n£VF± 
§3*151 0 lTt-ehfniffi (HjjvB-**) 5rl2b, 

1141 (Ritm i3%, a 1 2 o 3 #s) %*.imw 

MtiSSW^-r^ 1 4 2 (£»$8 5% A 

Ia0 3 tf41, Ti0 2 tf3MXICit7I) 

40 fbt, -HI 43*^2 t^-rwiio^aK*^— tf«B* 

[0061] xmrnvMrn 1 ^c^^v^T(i, ^smjib: 7 

80nmtfet)> 0 1 0(C^^-«ta^ft^tii^* s 3 0 
OmWT-feSCtSfglfc, $£*Oi^AlGaA 

-tf^gT-li, «tta:AlCD#«EKJ:t)l/— tmi£t§i&5 
SlCAliW£b J f't<v «JSS*l»C*iV^T» A 

(Dmft*ift-^xm&£nxjmftmi!£-&w.m&mn, m 

50 ^fc?BJS*s±#-r?>. C©?aS±#tC«toTSS®j£^ 
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<D^> W«/J>U S^fcU— tf#©l®i&#if 

AaU «|jB»aEA*±*-r*. £<©J:-5fcIE»«S*aSI 
■?"CL fc&c<fc £S$®A s ^i!4LT^8it;i> s f?lt"3"£ hV'* 3 C 0 
D (JSBSgig) #£D5i:#;tS.ftT^.5. -£CT% * 
mS&<Djm 1 T'ttx flIt?#Pi iClnGaAsP 
Sffl^t, AUt^^ (A17U-) »** 

SfflVTV'' ±E3©£-5&COD©^;ft^XA. 
(iSDfCAlGaAs m<D*3H*U— tfggT\ttg|3£ 

««liiiifi«©aX««HBK*<S«lS#5fcK>fc:««E*a 

[0062] *ms&(D%m i cssi^Ttiu &*ms 

fco swtli, 01 loi^ftu^ h^** i i i 
4 JB v > T ±§3 i: HHRCD 7"P -te 7, £ «t •) U — tf $£■ 

tc^^ia-r^t, «WB»#fctu*iBiE#i:©Pi#fc« 

mmxffi®*m\f %> z t wx § s . 

[0 0 6 3] *S!«ficWB»ifc:*V<>THu tu^H 

©3-5^ >^JK 1 4 1 t ITA 1 2 0 »*MK, ftW 
a©n-5M >^114 2 iibTA 1 2 0 3 /T i O 2 

^OB^&ixT^Stf* SiJ;»)&Ti0 2 ©«?#ta 
WSii&l/- tf^©i®i&* s '>;fev^«>, 3— y-r >^JK 
cD#»i:btliT i 0 2 ©(S?#3£^$mt^;lS© 

r% «4S®©3-^^ >ym*A i 2 o 3 /t i o 2 # 

3— r-f >^JBI£A 1 2 0 3 /T i0 2 i:t5Ci:f> 

[0 0 6 4] £fc, #IISS©fl2Jil IC^TfciU G a A 
si$l 0 l±CDInGaAsP*t>)5:SEilt?# 
PffittJll 0 5#fllV>£*vr:}3tK CfttC «fc 5 7 8 0 n 

«©te?«l&£ a G a A s , #pJi©tt?j£»ft a 1 i: 
t5i:> (al-aGaAs) /aGaAst$$*i 

fcD?fcf:ft.2>. 01 2K#F ? ji©EliS3©»^iC e fci>^ 

y«lt©«jStt (7 0*C, 2 3 OmW) 
^7 7^t. ffi&§2S#3. 5%^«^.5i:{f«H4A s 
1Mb bxv> £©##*>£>. cnii, EEf8£ft;P*gjBg 
T SS^tt^® < & t> X v \ i, i: % tL t, ti 2> o 
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[0 0 6 5] Sfc, *mm<D]&milZt5^X&, InG 
aAsP#&&55l5R£l¥S«Jb s fl!V>&ftT#»K JE«g 

m*mi-z#pmizttvx*<Dg.m*ffimvx^z<D 
[0066] *mm<DMm 1 k*j^tb\ ±sbt 

43itf±^ h'll 0 4, 1 0 6tfAlGaAs*?.«; 
10 *> % ipo, ±ffii?#pfSttH 0 5f±, ±l3T*«fctf 

±#f ksio4, i o ecsj-rsffl^wawT** 

©T-, ^S^©43C5#pjiC{iAl GaAstfg? 

&bTv^v^t£<toTM$ii4£Si«b&#^ 

U 7©*-^-7D-liA 1 G a A s ©n >>3 > 

K©^*;udf— (Ec) ib*J;^N*b>xy?> Kcoi 
(Ev) t«k!)+^tiqi«|-r*»*S»Sci: 
»*JS<i«ttSf»*fe«>CA 1 7 'J— ©*« 

nGaP)feifT-^TAl7U-i:t5, b*>U #HSE 
20 ©Iiim««I7 8 0nm^©InGaAsP 

^— ^ (AEc) , y%*b>^n> K©^^;i/df— M (A 
Ev) >x ±<f#£,fts A 1 Sili£# 0. 2< t») 

^I^AlGaAsS, T*«ttF±itf'f FS 1 0 4, 1 
0 6hbT, <E*ttCI**©ft^«H*-eiira6fcK»># 
PJUciE^0-C»»TV^4. Ell 3{c^-< K«©A1® 

gjticM-rsjfijg^'is (To) (Dmm*7F-ry5 7*7jk 

■To ^-f f/l©A lfiBJt^O. 2<t!3 t^^V^AlG 
a A s 0*&fc:aK«rtt3& J lRl± bTV>& c i:*sstlS^^ 
30 TV^. #FJIi:. T*J:tf±<f-f K^l 0 4, 106 
ilCHttt, A^'J-T-feSInGaAsP^Oi^ 

»?> ifcs #^jfi:-e©M«y©^e©^SA 1 7 u — 
i:b, >tr-f KB«t5^ffl!lttAl^trJiK:-rsc:i:^ 

40 .[00 67] Sfe, #feiE©J&»l*S^Ttiu *fy7 

jii i oiz&*)mm&.\ffi£ifii j Ef8.£tiZo ^tt, i^ 

«5©*ty7i 1 1 0ASE6H^-r<to^^*^nt^ 
±iBCSUi*ixfcSB-*J;VJB-««ErD >^Iii 
2, 113BU&JC, dr^>y7"» 1 1 0±fc*V>T«Si* 
@U 6^c^t-<tp^C^ ^ h7-f rgci 2 1 
'aC*jv%T«JHi8iE«0«*a©*wrjBl 1 0#|&* 
>^ HJi 1 0 9<D±(D&frtzttSmtiMzm 

50 (C^fiS-r^Clil^T-tSo 
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[0 0 6 8] xmrnoftm 1 -e au m& u * s>« 

©ii©nS, pS*Ati*f*.TtN H«6©8&»fc*?e«5> 
Sfcv 8*tt7 8 0nmfcUfttf, ChCHS* 
©T-(±&V>. 7 6 0 nm«£ < 8 0 0 nm<t t)/J%S 
VH^^S 7 8 0 nm^fcfttfl^©^**^^*! 
5. 

[0 0 6 9] (SyE©^JS 2 ) H 1 4 tt, #3gBJ3©|llflS 

©?&<§ 2©*?^^^ i mm^mwomm u & * © 

fcS[5£©Jfc<i 1 !f««i: H MMWtl'— !f 

1S4 0 2Sdx.TV>5o 
[0 0 7 0] C:©^^ ;**i3»lf£gBfc:rP^i:;* £ 
C#b'<IWlt*. #^a^©(^{i> ±§3^-a»^u— if 

tl4 0 2 *>£ffi»2ftfc7=-*{S^#©o tf3t 

-A^7 ,| J'^4 0 45Ht5„ d©tf — y 
* 4 0 4ftafflb&U— tfjtettx A/4fi#«4 0 5f 
**lfc«, »1/>X4 0 6T?JK3te**t 
t, *T-f^^40 1»Snt, Z.<n%?4?.>7 4 
0 1 fc?*— *#gB»£*iS. 

[0 0 7 1] tt*ffib«?fcB:, ^-^^©o 

^X^4 0 1i:llt$fl5. £©U— -»f3fe#7*— *© 
ElftSilfc^T*^ ^^4 0 lCD*HTS»J*iXTs 7 s - 
*{t^#©o&||£}tei:&S. c©B£#tt> l/-tf* 
Itfffl»l/>X4 0 6, A./4«3fe«4 0 5Slfe 
& tf-A^T-U <y> 4 0 4X'&M£tlX, 9 0 ° M 
S4*M?fflU>X4 0 7-fM?tl. ft 
«H»fflffl«**?4 0 8tCAWTSo C«De-9tttofflS 
3t*?4 0 8rtT% AttbfcU — if*t©9IS(CJ:oT N 

e**WflfelSIB4 0 9{C^3V^T5c©T : -^* s S^^tV 

[0 0 7 2] ±|B£iK©J&ffi 2 <Dftr4 ^^fB»B4» 

^ x * ©HlfcgSt i t) iSM<b LT *. 5 s - * ©ttfttt 
gtfRjtET-ifc*. Wfc, ±13*#i*W-if^e4 0 2© 

»^ji^Bt©^-^3fctB*3!) s U'— tftUl^iBg®C^5V^T 1 
2 0mWtU±T-feSfc». »t3&,frB$£B€Si:&-3TVA 
fcJt^-f **-n©7>*H?;*B$IB#v (**0*aW|cU— tf 

mm. & m ^ tz 4 * * mm.m^m. <t 5 * isst® < 

£oT, £©3fc7V**f3glW£SIBfci:«fc!>tfejgicii# 
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[0 0 7 3] fcfc, ±B*»»U— !f««* 
I/— if Sfi7 8 0nm^S: 
ffl qJIET-ifc S 3 i: l£v^ a * X 

[0 0 7 4] !f*B*5J:V* 

10 [0 0 7 5] 

V— ifSSfitt, S?#PrS4£S#I nGaAsPi't.S 
•3tAl*$i^&», i^b#jg£fC < <TC0D 

5©T% ftlg§§©«ag®©^M^b^lS5lt-r'5-i:A J t? 

§t> «£#©a 1 G&As%k<D*m»\s—ymwT-&m 

5. 

20 [ 0 0 7 6 ] *?Bffi©^*tt&B©KjI#&tt. 

13^ vf> ? tC j£Vi^©^#{$e©^55fc-gPT- 

& o X ±1 331 * 5=- > v X H> S> » V ^ *©^2»<*S i: tt- 
Bl/tM5 ±l3^S^e-a5 * ±g3jg^$E8fe#©:t*;i'=¥ 
-tC«toT^&ia^T-^V>T^^-S©T-s 

[0 0 7 7] #»iB©&5 s 'f**l?£K«S» 

a:, ^«istt • • nmtitii±m^m»u-ifmm 

30 &fflV^rV^S©T-^ 3fe5*-f ^^©HtelSS^«fc t) *>i§5 

[Ei] . *m*n<D , 0mmmi<D*mtei>-- tf^ss 
[b 2 ] *mw<Dmm<DBm 1 ©*#<* — y «« * 

f&i«®«*»e>j&fcIE®BlTf»5o 

[03] im*mtma>im 1 ©*^i/— tf^s© 

[04] *^©HSS©ff^l©*#f*v-if^tt© 
[i5] *mWV>mti&(DBWi 1 ©4MW*U— »fSE«© 

[@6] &&w<Dmm<DMm 1 ©^^u-^-tf^B© 

im 7 ] *jBffi<Z>5tffi<!)j&!B 1 ©*#<*!/— tf^e© 

[08] *&w<z>^m(D&M 1 ©^#<* u — tf ^e© 
50 «»#«ssvr««a«;fc&*fca6Hj!Bi"e»*. 
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[0io] -&$k(D*mtt.\s-*fmw.&±rJ : *mm* 

[011] #fSW©*#<*l/-tr««ffl«3i#afcffl 

[012] *»ra©*SW*u— ff»«fc:*v^r#^Ji 

fflffi»£«©»^fcj;;5*^V-VS«©te«tt (7 
0°C> 2 3 0mW) Sft;77 7t-fe5. 
[013] *f5W©*«M*:i/— tf«BC*^TSf-f K 
S©Alil l fltf:}c*t1-£>i&g'»14 (To) ©P8&£gVf 

[014] *^B^©^5£©^2©7t7 ; 'f ^^I3^S 

[015] tc*©*»»u— »fss©^sigisffly*»e»m 

fe*4*10T-£5. 
[fflW©BMB] 
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10 1 w& 

103 m-Tt^yb'M 

10 4 T#-f KJI 

1 0 5 ^fiSfi^#P«14)i 

1 0 6 ±#-f KS 

107 m-±*5>v\tm 

10 9 ^d±^^ y KJ1 
110,116 

111,115 bvx^ 

112 wz—m%iL7'uvpm 

113 121870 7 71 
1 l 4 ¥SfbJi 

12 1a ^ it* 1- 7 -Y ^as 
12 1b h^-Y^gPfflll^gP 

133 fg-T^y KJf 

1 4 1 ffiS»*3-f^ 

142 SSIf$3-r-f>yi 

4 0 2 *SW*U— !fSH 
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